Poisoning by arsine (arseniuretted hydrogen) has become much less common in recent years but still occurs as a hazard of industry. In most instances the gas is evolved as a result of nascent hydrogen being generated in the presence of arsenic, or by the action of water on a metallic arsenide. Clinical manifestations of intoxication usually appear within a few hours of exposure, and include malaise, nausea, vomiting, abdominal pain, and backache, followed by haemolytic anaemia, haemoglobinuria, and pigmentation of the skin. Severe poisoning has most often resulted in death from anuria. The case described here occurred in a metal refinery ; haemolysis was severe but renal function was well preserved.
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Case Report
A 19-year-old chemical engineer was referred to the hospital by his general practitioner because of " complete haematuria." A fresh sample of his urine looked like dark blood, but microscopy revealed that it. contained no intact red cells.
He had been well until 2 p.m. on the day before admission, when he had an upset stomach with " painful rumblings," nausea, and giddiness. He went home to bed; five hours later and again twice during the night he passed a normal amount of urine which he thought was " all blood." He vomited twice during the night and again after his admission to hospital. On attempting to get out of bed he collapsed.
On initial examination the patient was deeply bronzed and seemed fairly well, though his temperature was noted to be 100 ' F. (37.8' C.) . His mucous membranes were a good colour. The sclerae were a diffuse pink but were definitely not icteric. The iris of each eye was noted to be pale grey in colour, a feature he observed himself soon after admission ; it surprised him considerably because they were usually deep brown. The pulse was normal and the bloodpressure 120/70, without any abnormality of the cardiovascular system. Examination of the abdomen revealed no abnormality at this stage other than a slightly tender ascending colon. There was no neurological abnormality.
Occupational History.-The patient was engaged on the separation of metals from scrap, and for the previous eight months he had been working on the recovery of cadmium. The onset of his illness coincided with the trial of a new process which involved reclaiming the metal from flue dust obtained from blast furnaces. The liquor obtained by washing the flue dust with water was acidified with commercial sulphuric acid, heated with steam, stirred, and treated with powdered zinc, which led to the evolution of hydrogen and the separation of cadmium as a sponge. Unfortunately the liquor was contaminated with arsenic from the crude material, and in the presence of nascent hydrogen a large volume of arsine was produced. He performed this operation for the first time about three hours before he began to feel ill. At the time he noticed nothing more than a dry, bitter taste in his mouth which was not unusual for him at work. During the two days following his admission the patient became much more ill. He was more anaemic, the skin became more pigmented, and the liver became tender but not palpable. The haemoglobin concentration fell to 7.9 g./100 ml. (54%) ( Table I) , and at this time it was estimated that the concentration of free haemoglobin in the plasma was 2 g./l00 ml. The morphology of the red cells was still normal in the stained blood film. His output of urine remained satisfactory (Table II ), so that the haemoglobin level was restored partially by blood transfusions. He was givmn dimercaprol (B.P.) 4 ml. intramuscularly three times on the third day after admission, and 2 ml. daily for the next four days. At no time was the serum bilirubin found to rise above 1.2 mg./ 100 ml. Thymol and zinc sulphate turbidity tests and serum alkaline phosphatase estimations were all normal. Both serum transaminase levels were near the upper limit of normal on two occasions, though the serum lactate dehydrogenase rose to over 2,000 B.B. units (normal value up to 500 units) on the fourth day after admission. Erythropoietic response to the haemolytic challenge was not brisk as judged by the reticulocyte count and the degree of marrow proliferation. However, the haemoglobin concentration continued to rise slowly, and he was discharged fit 18 days after admission.
In the out-patient clinic one month later he was quite normal and the irises of his eyes were observed to be deep brown in colour. Discussion Buchanan (1962) has reviewed the wide variety of industrial processes and circumstances which have given rise to the evolution of arsine. It is formed when arsenical compounds are reduced by nascent hydrogen, which is in most cases generated by the action of acid on metal, and less often by the action of alkalis on light metals. The arsenic is usually present as a contaminant of the acid or of the metal. Arsine is also formed by the hydrolysis of a metallic arsenide, which can occur when a metallic dross containing arsenic comes into contact with water. Cases of poisoning, some of them fatal, have followed the accidental wetting of such waste material. Arsine poisoning is a particularly dangerous industrial hazard because its occurrence may be entirely fortuitous and unsuspected, and a fatal dose may be inhaled before the danger is apparent. In the present case the processors were not aware of the arsenic contained in the dust washings, which were subjected to acid and zinc treatment. The arsenic concentration in this liquor was subsequently estimated to be 350 mg./litre. Buchanan (1962) (Kensler, Abels, and Rhoads, 1946) . Labes (1937) suggested that arsine in the red cells oxidized to colloidal elementary arsenic, which was the haemolytic agent. Heubner and Wolff (1936) thought that the destructive agent was arsenic dihydride, which is an intermediate product in the oxidation of arsine to arsenious oxide. Using arsine-poisoned rabbits, Graham, Crawford, and Marrian (1946) showed that the arsenic of the red-cell haemolysate was in both dialysable and nondialysable forms, of which the former behaved as an arsenite.
Leucocytosis appears to be a constant feature of cases of severe arsine poisoning and is presumably due to the acute haemolytic episode (Dacie, 1962) .
It is worthy of note that the morphology of the red cells in our case was normal even at the time when haemolysis was very severe, and no cell fragmentation was apparent in the blood film. The slow erythropoietic response to this severe haemolytic process might be attributed to the direct depression of marrow activity by arsenic, though it is surprising that leucopoiesis was not similarly affected.
Effect on Kidney
Renal failure appears to be the lethal factor in most cases that prove to be fatal. An explanation usually offered is that haemoglobin crystals obstruct the renal tubules, with resulting suppression of urine. In our case, despite the rapid destruction of about half of the total volume of red cells, urinary output remained very good. In their comprehensive survey of this condition, Locket, Grieve, and Phillips (1952) pointed out that BRITISH MEDICAL JOURNAL 79 in their fatal case anuria occurred immediately atter exposure but that the haemoglobin concentration of the blood was still 9.86 g./100 ml. some eight hours later. Their histological report described severe damage to the kidney tubules. They stated that the anuria was probably anoxaemic in origin and emphasized that administration of oxygen was a rational therapeutic measure. Levvy (1947) Kensler et al. (1964) showed that dimercaprol had little protective value against the effects of arsine and was certainly not effective when given more than a few hours after exposure.
Effect on Liver
In the case here described there was evidence of only slight liver dysfunction, although there was severe red-cell destruction. It seems likely that the excessively high lactate dehydrogenase level was due to release of this enzyme from the destroyed erythrocytes.
Much of the literature describes the skin pigmentation in this condition as " toxic jaundice," but in most cases it is a much more coppery colour and is usually gone by the third day. Previous authors (Pinto, Petronella, Johns, and Arnold, 1950; Macaulay and Stanley, 1956 ) have described cases, including fatal ones, which were deeply pigmented but in which the serum bilirubin did not reach high levels. Locket et al. (1952) emphasized that in their case the liver histology was normal post mortem and quoted Maljean (1900), who said, "The colour of these patients resembles jaundice only at first sight." Certainly the deep pigmentation in our case could not be attributed to bil'rubin, but was presumably due to methaemalbumin, methaemoglobin, and related pigments.
The alteration in pigmentation of the eye deserves further comment. No previous record can be found of such a change in similar cases of poisoning by arsine; it is possible that a relatively insignificant and transient ocular feature would remain unnoticed in the midst of other factors which threaten life. The cause of it is obscure, but it would appear that chemical interference with the production of melanin, possibly by affecting the enzymatic activity of tyrosinase, resulted in a deficiency of pigment in the iris. The observation may be of diagnostic value, and further studies on this aspect will be pursued.
Summary
A case of arsine poisoning is described which was followed by recovery. Red-cell destruction was severe, but the resulting (1932) , Warren and Ehrenreich (1944) , Bacon (1945 ), Slaughter (1946 , Wynder et al. (1956) , Dibble and Chambers (1960), and Werthamer et al. (1961) ; and a study of these cases shows that they fall into four groups. In the great majority two or more primary tumours have appeared in the same organ, such as the large bowel, the skin, or the mouth. Occasionally, multiple tumours have occurred in paired viscera or in viscera of the same system -for example, the renal pelvis and ureter-and, finally, to a much less extent multiple primary malignant tumours have occurred in unrelated organs, as in the case reported here.
In a comprehensive review of the literature Warren and Gates (1932) collected 37 cases which had been reported with three malignant tumours, but the only reference to a patient with two primary carcinomata of the large bowel and a primary carcinoma of the breast was that of Lane (1909) . Since then no similar case has been reported, but cases with triple primary malignancies of the breast, large bowel, and an additional viscus have been recorded by Warren and Ehrenreich (1944), who described triple primary carcinomata in a man of 75 affecting the breast, rectum, and prostate, and by Cahan (1955) , who described the case of a woman with triple primary carcinomata of the breast, sigmoid colon, and lung.
In 10 to 20% of adults suffering from dermatomyositis there is an associated malignant tumour (Williams, 1959) 
